“Jie Glioma 
"ERTILIZER 





All Fertilizer and 
Feeding Materials 
































POTASH SALTS 
SULPHATE of AMMONIA 
NITRATE of SODA 
NITROGANIC TANKAGE 


(Activated Sludge) 


DEFLUORINATED PHOSPHATE 


1850—1949 Importers | Exporters 


PERUVIAN BIRD GUANO, FISH_MEAL 
BONE MEAL, TANKAGE, BLOOD 
NITROGENOUS 








| 99 Years of Serice 
H. J. BAKER & BRO. 


271 Madison Avenue, New York 
BALTIMORE ° CHICAGO . SAVANNAH e - BUENOS AIRES 





























* 
& 





y NS 
Benzene Hexachloride, Technical 
F E R T | L | Z E R Ethyl Formate 


Metaldehyde 
SIXIDE-15 


ese 


SERVES AGRICULTURE 








Anhydrous Ammonia 






CSC serves Agriculture with fourteen 8-43® 
important products. The raw materials B-Y-16 


for many of these originate on the farm. poet 
As finished products they return to the stil 


farmer to make his job easier, more ws 
Niacin U.S.P. 


efficient, and more profitable. Ciaiideiaieatibtaiaiens 


A pacemaker in biologic and synthetic Molasses Solubles 
production for many years, CSC has Choline Supplement 25 
some notable firsts to its credit in the Choline Chloride 70% Aqueous 


Agricultural field. CSC was the first com- 
pany to produce riboflavin biologically 
and the first to market this product. CSC 
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PROMISE OF GOOD THINGS TO COME 


Spring with all its blossoms, and its promise of another year to come. 
A year of progress on the farm. With bigger and better crops—thanks to the 


increasingly intelligent use of suitable fertilizers. 














Many of the best of these fertilizers are compounded 

with potash—often with Sunshine State Potash, a product 
of New Mexico. For potash is not only a vital soil 
nutrient, but a crop stimulator — helping to 
resist the inroads of disease and drought 
—and a sure corner-stone on which to 


build for increased productivity. 
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GRANULAR MURIATE OF POTASH 48/52% K20 
MANURE SALTS 20% MIN. K20 


at STAT” 
Pe *, 


Z, 


> 


Reg. U.S. Pat. Off. y 


OF new 












BE 


UNITED STATES POTASH COMPANY, Incorporated, 30 Rockefeller Plaza, New York 20, N. Y. 








4 THE AMERICAN FERTILIZER December 10, 1949 








YET THE 
Strongest 
Shipping Bags 
Made 





BEMIS 


Waterproof Laminated Textile 


BAGS 


BEMIS BRO. BAG CO. 


Waterproof Department 
408-N Pine Street, St. Louis 2, Missouri 





MAIL THIS COUPON TODAY 


Bemis Bro. Bag Co., Waterproof Department 
408-N Pine Street, St. Louis 2, Missouri 


Please send complete information on advantages of Bemis 
Waterproof Bags for shipping 





























(provuct) 
Name ; Title 
Firm Name 
Street 
City. Zone State “America's No. 1 Bag Maker” 














fy ae oes em +.a. __ 








December 10, 1949 THE AMERICAN FERTILIZER 5 





A Complete 
Service 


HE strategic factory locations of The 
American Agricultural Chemical 
Company, as shown on the accompany- 
ing map, assure prompt, dependable 
service for the complete line of products 


listed below. 


We manufacture all grades of Com- 
mercial Fertilizers, Superphosphate, 
Agrinite Tankage, Bone Black, Bone 
Black Pigments (Cosmic Black), Bone 
Ash, Bone Oil, Dicalcium Phosphate, 
Monocalcium Phosphate, Gelatin, 
Agricultural Insecticides (including Py- 
rox, Arsenate of Lead, Calcium Arsen- 
ate, etc.), Trisodium and Disodium 
Phosphate, Phosphorus, Phosphoric 
Acid, Sulphuric Acid, Ammonium Car- 
bonate, Ammonium Fluosilicate, 
Magnesium Fluosilicate, Potassium Fluo- 
silicate, Phosphorus Pentasulphide, 
Phosphorus Sesquisulphide (lump), Zinc FACTORIES 
Fluosilicate, Salt Cake; and we are im- 
porters and/ or dealers in Nitrate of Alexandria, Va. Cleveland, Ohio No. Weymouth, [Hess 
Soda, Cyanamid, Potash Salts, Sulphate Baltimore, Md. Detroit, Mich. Pensacola, Fla. 
of Ammonia, Raw Bone Meal, Steamed Buffalo, N. ¥. Fulton, Ill. Pierce, Fla. 


Carteret, N. J. Greensboro, N.C. Port Hope, Ont., Can 
pone Meal Sheep and Goat Manure, Cayce, S. C. Havana, Cuba Savannah, Ga. 


Fish and Blood. We mine and sell all Chambly Canton, Henderson, N.C- Searsport, Maine 

grades of FloridaPebblePhosphateRock. Quebec, Can. | Montgomery, Ala. South Amboy, N. J. 
Charleston, S.C. Nat. Stockyards, Ill. Spartanburg, S. C. 
Cincinnatti, Ohio Norfolk, Va. 


The AMERICAN AGRICULTURAL CHEMICAL Co. 
50 Church Street, New York 7, N. Y. 





SALES OFFICES 


Alexandria, Va. Clinton, lowa Laurel, Miss. Pensacola, Fla. 
Baltimore, Md. Columbia, S. C. Montgomery, Ala. ey» Fla. 
Buffalo, N. ¥Y. _— Detroit, Mich. Montreal, Quebec, Can. Port Hope, Ont., Can 
Carteret, N. J. | Greensboro, N.C. National er. Ill. Savannah, Ga. 
Charleston, S. C. Havana, Cuba New York, N. Y. Ewan S.C. 
Cincinnati, Ohio Henderson, N.C. Norfolk, Va. Wilmington, N. C. 
Cleveland, Ohio Houlton, Me. No. Weymouth, Mass. 
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Some Properties of F ertilizer 
Conditioning Agents 


By Joun O. HarpeEsty and RIkIo KUMAGAI 


Division of Fertilizer and Agricultural Lime,Bureau of Plant Industry, Soils, and Agricultural 
Engineering, Agricultural Research Administration, U. S. Department of Agriculture, 
Beltsville, Maryland 


ATERIALS commonly used, or proposed 
for use, as conditioning agents for mixed 
fertilizers include oil-seed meals, hull meals, 
and other plant residues, organic and inorganic 
industrial by-products, and natural inorganic 
materials such as clays, diatomaceous earth, 
vermiculite and rock dusts. A few have 
plant-nutrient value but most of them are used 
primarily for the purpose of maintaining ferti- 
lizer mixtures in a free-flowing condition, 
which involves freedom from caking and 
stickiness. In practice the choice of condition- 
ing agents depends chiefly on the -available 
supply, cost per ton at the fertilizer plant, and 
the results of their previous use in mixtures. 
Little attention seems to have been given to 
the physical and chemical characteristics of 
various materials which may affect their con- 
ditioning action. The present paper relates to 
a study of 57 samples of materials with respect 
to several chemical and physical properties 
that may influence their value and usefulness 
as conditioners, namely, nutrient content, 
physiological reaction, ash and initial moisture 
content, moisture absorbing capacity, appar- 
ent density and particle size. 


_ * Presented before the Division of Fertilizer Chem- 
istry at the 116th national meeting of the American 
Chemical Society, Atlantic City, N. J., September 
18-23, 1949, 


Materials 

To facilitate use of the data (Table |) the 
samples are divided into four classes: (1) or- 
ganic materials used primarily for their plant- 
nutrient content; (2) organic materials used 
primarily as conditioners; (3) inorganic ma- 
terials of low neutralizing value; and (4) in- 
organic materials of high neutralizing value. 
Most of the materials studied are well known 
and are adequately identified by name. The 
others are briefly described as follows: 

Distillery waste—Samples 4 and 5 are iden- 
tical materials except for particle size. They 
consist of the dried residue obtained as a by- 
product in the distillation of alcohol from fer- 
mented molasses. 

Urea-form.—Sample 8 is an experimentally 
produced urea-formaldehyde reaction prod- 
uct(3)’** suitable for fertilizer use. 

Bark products.—Sample 9 consists of small 
cork flakes recovered from Douglas fir bark 
and Sample 10, from the same source, is a 
finely ground product consisting of cork and 
lignin fiber. 

Compost.—Sample 16 is a nondescript mix- 
ture of plant residues and inert materials used 
commercially as a filler, or conditioner, in 
mixed fertilizers. 

Furfural residue.—Samples 18 and 19 are 


** See references at end of paper. 
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Table I 


Some Properties of Fertilizer Conditioning Agents 






























































Physiological 
Eutrient Content Reaction Moisture Content2/ Seren Anata | 
Sample Material Total Cacos Ash In Equilibrium After Apparent Portion of Samply 
Noe Total | Phosphoric | Potash/ | Equivalent | Content as at 30°C. with Relative | Contact | ‘Density2/ Retained on 1, 5, 
a Acid (K,0) per 100 lbs. Received Humidity of ' Ron Standard Sieve io, 
y (P05) Material qu ie owe 
did 65% 92% Waters/ 20 | 40] 701 194 
i 2 3 ‘ 6 6 7 8 9 lo 11 12 13s j 14) as] x 
* x % lbs. * fe % % % lbs.foue ft. & F ff ¢ 
Organic Materials Used Primarily for Plant-Nutrient Content 
1 Blood, dried 13.3 2.0 1.0 22 af/ 4 7.5 1 26 68 41 11 | 27) 52! 6 
2 Castor pamace 5.8 1.5 1.5 6A 12 5.9 7 19 56 3s 49 | 77 88 | 9) 
3 Cottonseed meal 602 3.0 2.0 9A 7 5.8 8 24 91 33 18 | 45 84 | 93 
4 Distillery waste 205 0.5 14.5 128 45 006 4 17 66 20 94 | 98 99 |100 
5 Distillery waste 2.5 0.5 14.5 128 46 06 4 17 66 39 2 | 12 36 | 49 
6 Soybean meal 7.3 1.5 2.5 10a 6 407 10 32 112 37 16 | 73 92 | 95 
7 Tobacco stems 3.5 0.6 6.0 12 8B 28 6.8 ll 61 158 16 40 | 68 82 | 87 
8 Urea-form 4818 38.0 -<- --- 68 A <1 54 7 31 152 14 QO | 34 61 | 67 
Organic Materials Used Primarily As Conditioner 
9 Bark Products, Coarse <002 <002 <0.2 Neutral 1 5.6 3 9 50 17 49 | 92 98 | 99 
10 Bark Products, Fine Oo2 <002 None Neutral 2 Tel 3 9 55 18 ° ° o's 
ll Cocoa shell meal 204 1.0 2.0 28 8 3.6 9 28 162 25 26 | 66 96 | 99 
12 Corn cobs, coarse grind 0.5 <002 2.9 Neutral 2 8.4 4 4 88 16 27 | 65 94 | 96 
13 Corn cobs, fine grind 0.5 <002 2.9 Neutral 2 4.8 4 4 99 —- 0 | 66 | 8 | 9% 
14 Cork dust, fine 0.5 <002 0.2 28 2 4.2 4 8 134 8 0 | 60 83 | 91 
15 Cork waste, coarse 0.5 <002 Oo2 3B 4 6.5 9 16 85 17 79 97 | 99 
16 Compost 1.8 1.9 206 4B 53 3401 10 31 59 20 23 | 41 59 | 69 
17 Cotton seed hull flour 1.3 Oo4 1.7 Neutral 9 6.7 7 14 69 20 ° 3/18 
18 Furfural residue 03 202 1.3 2a 6 15.0 8 25 68 27 31 | 52 72 | 80 
19 Furfural residue O04 Oo2 1.3 2a 1l 25.0 8 25 68 27 9 | 34 | 65 | 79 
20 Lignin <002 None None | 4a 1 404 <1 3 45 29 0 1 4| 
21 Lignin <002 None None | Neutral 2 2.5 <1 5 19 3 ° 3 u4|2 
22 Olive pomace 2.0 0.2 0.3 | Neutral ll 404 7 13 45 3 44 | 67 81 | 87 
23 Peamt bull meal 1.4 03 0.3 6 36 3.9 6 19 89 23 1 | 19 56 | % 
| 
24 Peat 2.0 <002 None Neutral 4 9.35 ll 18 88 10 25 | 49 68 | 79 
25 Peat 204 0.4 <002 128 34 5e2 10 19 64 42 36 | 68 91 | 9% 
26 Peat 207 L002 <002 3B 12 9.0 12 21 91 28 oO | 24 51 | 76 
27 Poultry litter, ground 1.3 0.9 1.2 2B 7 2.5 2 9 24 61 11 | 50 85 | 4 
28 Resin None None None Neutral <1 O07 1 2 15 26 ° ° 9 | 27 
29 Rice hulls, ground 0.3 <002 1.4 Neutral 22 7.0 7 15 46 22 2) 45 17| & 
30 Sawdust, coarse, pine <002 None <002 28 <2 8.9 9 16 113 8 67 | 88 97 | 9 
31 Sawdust, fine, pine <002 None <002 2.8 <1 8.9 9 15 106 10 26 | 78 94 | 98 
32 Tung hull meal 0.3 <002 1.7 3B 6 12.8 12 27 113 18 46 | 66 85 | 9% 
Inorganic Materials of Low Neutralizing Value 
33 Carbon flue dust 005 <0.2 <002 3B 64 005 1 1 73 28 wie “ +4 
Re Carbon gas bleck None None <002 Neutral <1 <002 <1 1 69 30 -i “i 
35 Cley None None <002 2A 87 0.4 <1 1 62 1g a | o -- “\ 
36 Clay None None <002 Neutral 86 0.4 <1 2 59 19 —-ie “<i 
37 Clay None 002 None 48 91 O04 1 1 46 28 -|- | ~ 
38 Cley None {002 <002 28 98 <002 <1 <1 40 37 “| -- -|- 
39 Clay <002 <002 <002 4B 97 <002 None <1 39 37 a | o- saat Ns 
40 Diatomaceous earth 003 O02 <002 Neutral 92 2.8 3 5 152 8 -|- -|s 
41 Diatomaceous earth --- <002 None Neutral 91 2.8 2 6 165 13 -|- ols 
42 Fuller's earth None O07 <002 278 85 3.2 6 21 139 20 - | -- o | =. 
| 
43 Fuller's earth, spent <002 0.7 8 | 30 B 90 2.7 2 5 46 36 1] 49 | 96 | % 
“4 Phosphete rock dust <002 52.0% -—- =| 10 B 98 0.5 1 2 15 7 -|- ol 
46 Phosphate, by-product — 39.211/ <002 22 B 85 3.0 5 28 144 18 -- | - o- | - 
46 Rock quarry dust <002 0.9 None 10 B 98 <002 <1 <1 29 54 -|l— -|4 
47 Serpentine None <002 <002 18 B 96 <002 None <1 42 38 |< wo | = 
48 Vermiculite, expanded None Oo2 <0.2 20 B 93 1.7 2 2 256 8 73 | 95 97 | % 
49 Vermiculite, expanded None 8.0l3/ <002 | 20 B 93 1.9 2 3 50 25 2] 6] 45| 
50 Vermiculite, expanded None 2.2 O05 | 10 B 98 0.5 <1 1 102 22 1] 5] 33/58 
51 Sand ane se --- | Neutral 99 <002 <1 <1 1 86 Oo} 24] 86) % 
Inorganic Materials of High Neutralis Value 
52 Cyanamid, powdered 22.0 oo a» | 63 B -- None 15 7 5 ae 48 ° a! solar 
53 Cyanamid, gramler 22.0 ee =. & 63 B =e None ag = = 67 65 | 98 | 100 10 
5 Lime, hydrated None 002 None | 131 B 82 None 14 26 4 29 o| 0 7X 
55 | Magnesium limestone ae ese = | me 83 0.2 < <1 21 64 ~~ |---| Is 
56 Magnesium oxide --- --- --- | 2308 100 <002 1 4 22 63 oj; oj 5] & 
57 Magnesium oxide --- 0.4 --- | 185 B 88 Ov2 2 ll 57 32 Oo} of 20] 2% 
L4 
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Values represent acid-soluble K20 for organic materials; 
oxalate-soluble potash for inorganic materials, 
Moisture free basis. 
Centrifuged at 1000 gravity. 
"a" denotes acidic; "5" basic. 
80% through No. 325 sieve. 


Bietetwte 


Mean particle size, 0.07 to 0.09 microns. 
066 to 3 microns. 
100% through No. 325 sieve. 
Citrate insoluble P05, 31% 
75% through No. 200 sieve. 


FREER 


98.9% available P20 

85% through Noe 325 sieves 
Contains apatite. 

86% through No. 200 sieves 
61% through No. 200 sieves 
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partially dried residues obtained in the pro- 
duction of furfural by the steam digestion of a 
mixture of ground corn cobs, rice hulls, and 
oat hulls. 

Lignin.—Samples 20 and 21 are by-products 
of the pulp and paper industry, the former 
from the sulphate wood-pulping process and the 
latter from the soda wood-pulping process. 

Peat.—Sample 24 is a partially dried com- 
mercial product of moss-like structure, al- 
though not strictly classed as a peat-moss. 
Sample 25 is a commercially-dried, reed and 
sedge peat having a dense granular structure, 
and Sample 26 is a partially dried reed and 
sedge peat somewhat more decomposed than 
the other two samples. 

Resin.—Sample 28, is a hard, friable, high- 
melting resin derived from rosin. 

Clay.—Samples 35 and 36 are described by 
the producers as ‘‘aluminum silicate powders,” 
Sample 35 having been treated with 0.5 per 
cent aluminum stearate. Sample 37 is a 
kaolin, and Samples 38 and 39 are pyrophyl- 
lites from different sources. 

Spent Fuller's earth—Sample 43 is the dried, 
spent material remaining after the use of 
Fuller’s earth as an absorbent in the purifica- 
tion and clarification steps of petroleum re- 
fining. 

Phosphate by-product.—Sample 45 is a dried 
sludge obtained as a by-product in the manu- 
facture of sodium phosphates from wet-process 
phosphoric acid. 

Vermiculite.— Samples 48, 49 and 50 are ex- 
panded products. 


Nutrient Content 

Total nitrogen (N), phosphoric acid (P2Os), 
and potash (K2O) were determined according 
to Official Methods of Analysis for fertilizers'. 
Total nitrogen was determined according to 
the modified Gunning method using sulphuric 
and salicylic acids, sodium thiosulphate, cop- 
per sulphate and potassium sulphate in the 
digestion. Total P20; was determined by the 
volumetric procedure. Preparation of the 
potash solution for inorganic samples was 
carried out according to the procedure for 
mixed fertilizers and that for organic samples 
according to the procedure for organic com- 
pounds in which the sample is previously 
ignited to destroy organic matter. Thus, the 
results obtained indicate acid-soluble K,O for 
the organic materials and oxalate-soluble K,O 
for the inorganic materials. 

The results given in Table I, columns 3, 4, 
and 5 are not on the moisture-free basis. 
Amounts of less than 0.2 per cent are so re- 
ported since this quantity of nutrient in the 
conditioner usually becomes negligible with 


respect to the total nutrient content of a 
mixed fertilizer. With the exception of the 
P.O; content of one sample of vermiculite, the 
N, P2O;5, and K.O contents of the samples 
examined were in reasonable agreement with 
those usually reported for these materials. 
Vermiculite Sample 49 contained 8.8 per cent 
total P2O; which is much higher than that 
normally occurring in such material. Petro- 
graphic examination of this sample revealed 
the presence of considerable apatite. 


Physiological Reaction 

Potential acidity or basicity of the materials 
was determined by the Official Methods of 
Analysis for fertilizers! or, in the case of high- 
nitrogen materials, such as urea-form, it was 
calculated on the basis of the nitrogen content. 
The results (Table I, column 6) are expressed 
in terms of calcium carbonate equivalent per 
100 lbs. of material. The values range from a 
potential acidity of 68 for urea-form to a 
potential basicity of 230 for magnesium oxide, 
Sample 56. Thirty-five of the 57 materials 
were either neutral or had a potential reaction 
amounting to less than 10 Ibs. of calcium 
carbonate per 100 Ibs. of material. The 
sample of tobacco stems, with a potential 
basicity of 12 lbs. CaCOs per 100 Ibs. of 
material, is only about one-half as basic as the 
usual commercial grade of processed stems. 
The heat developed by the alkaline reaction of 
tobacco stems limits their use in certain types 
of mixtures. The same is true of highly active 
liming materials such as hydrated lime and 
magnesium oxide. The conditioning effect 
that may be obtained by the use of such 
materials in mixtures is due chiefly to chemical 
reaction rather than to any physical character- 
istic of the added material. 


Ash Content 


Ash content of the samples was determined 
according to the Official Methods of Analysis 
for grains and stock feeds! which consists in 
igniting a 2-gram sample for 2 hours in a 
muffle furnace at 600° C. It was necessary 
to ignite certain samples for longer than 2 
hours in order to ash them completely. The 
results (Table I, column 7) are not on the 
moisture-free basis. 

With the exception of carbon gas black, the 
inorganic materials have high ash contents, as 
would be expected. The ash content of the 
organic materials is comparatively low except 
in a few instances where the values indicate 
the presence of a relatively high proportion of 
mineral matter. : 

Rice hulls (Sample 29 with 22 per cent ash) 
normally contain about 19 per cent ash, largely 
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due to the presence of silica which is an 
integral part of the hull structure. The rela- 
tively high values for ash in distillery waste 
(Samples 4 and 5) and tobacco stems (Sample 
7) are to be expected since these materials 
contain inorganic potash constituents of ferti- 
lizer value. However, the high percentage of 
ash found in some of the organic materials 
(Samples 16, 23, 25, and 27), indicate con- 
tamination with mineral impurities. The 
presence of heavy substances, such as sand, 
has the effect of increasing the apparent 
density of a bulky material, thus reducing the 
volume per unit weight of material used as 
conditioner in a fertilizer mixture. Ash con- 
tent should be considered, therefore, in the 
selection of materials for study of their con- 
ditioning effect. 


Moisture Relationships 


Free Moisture Content 

Free moisture content of the materials as 
received was determined by the air-flow 
method‘ which consists in obtaining the loss 
in weight of a 2-gram sample in a fritted glass 
crucible through which air is drawn under 15 
inches of vacuum for 2 hours at 60° C. The 
results (Table I, column 8) are on the mois- 
ture-free basis. 

Free moisture in all of the inorganic samples 
was low, the highest being 3.2 per cent in 
Fuller’s earth (Sample 42). That in the 
organic materials ranged from 0.6 per cent in 
dried distillery waste (Samples 4 and 5) to 
34.1 per cent in compost (Sample 16). Other 
samples exceptionally high in free moisture 
were furfural residue (Samples 18 and 19) with 
15 per cent and 23 per cent respectively, and 
tung hull meal (Sample 32) with 12.8 per cent. 
The average free moisture content of commer- 
cial mixed fertilizers is in the neighborhood of 
4.6 per cent®. An excessive amount of mois- 
ture introduced by materials used as con- 
ditioner may increase the volume of liquid 
phase in the mixture’ and promote poor 
physical condition by increasing the quantity 
of soluble salts in solution, and by favoring 
caking through the recrystallization of these 
salts when the temperature is lowered or 
moisture is lost by evaporation. Further- 
more, the apparent density of a bulky con- 
ditioner increases with increase in moisture 
content which causes a corresponding reduc- 
tion in the volume per unit weight of con- 
ditioner used in the fertilizer mixture. 


Moisture Absorption 
There exists a popular conception that the 
conditioning effect of a material depends, at 
least in part, on its ability to absorb and re- 


tain moisture which surrounds the particles of 
the fertilizer mixture. Since the free moisture 
in a fertilizer mixture is present not only in the 
liquid phase’ but also in the vapor phase of the 
atmosphere surrounding the particle’, it 
seemed desirable to determine the absorption 
capacity of the conditioning materials by 
means of both vapor-phase and liquid-contact 
methods. 


The absorption capacities of the materials 
in contact with water vapor was determined 
by obtaining their equilibrium moisture con- 
tents according to the method of Yee and 
Davis® by which the dry sample was brought 
to constant weight during exposure of a thin 
layer to circulating air in each of two humidity 
chambers maintained at 30° C. and operated 
at relative humidities of 65 per cent and 92 
per cent, respectively. A relative humidity of 
65 per cent at 30° C. was chosen because it 
corresponds to the average vapor pressure of a 
large proportion of mixed fertilizers now on 
the market®. - Under extreme conditions, such 
as that existing in a non-hygroscopic mixture 
containing an excessive amount of initial 
moisture, the vapor pressure may attain a 
value corresponding to a relative humidity as 
high as 92 per cent®. This relative humidity 
was therefore maintained in the second 
humidity chamber. The results (Table I, 
columns 9 and 10) are reported on the 
moisture-free basis. 

None of the materials examined have ab- 
sorption capacities that would indicate any 
appreciable conditioning effect on mixed ferti- 
lizer having a vapor pressure corresponding to 
a relative humidity of 65 per cent, or less, at 
30° C. In this regard, a comparison of results 
in columns 8 and 9 shows that many of the 
samples, e.g., Nos. 9, 10, 12, 13, 14, 16, 18, 19, 
20, 21, 27, and 32, contained less water after 
exposure to a relative humidity of 65 per cent, 
than they contained when they were received 
at the laboratory. As marketed, such ma- 
terials would, therefore, absorb no moisture 
from the vapor phase of the fertilizer under 
these conditions. 

At 30° C. and 92 per cent relative humidity, 
three of the materials —distillery waste 
(Samples 4 and 5), tobacco stems (Sample 7) 
and Cyanamid (Sample 52)—have absorption 
capacities of 77, 51, and 71 per cent respec- 
tively, as compared with values ranging from 
less than 1 per cent to 32 per cent for the 
other materials. The high absorption capaci- 
ties of these three materials are attributed 
largely to the presence of considerable quanti- 
ties of soluble salts and to chemical reactions 


(Continued on page 22) 
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Fertilization 
Of Evergreen Plantings 


New Jersey Circular 497 discusses care and 
fertilization of evergreens as follows: ‘‘one of 
tle best fertilizing materials to use on narrow- 
leaved evergreens is well-rotted stable man- 
ure. An annual application of the material 
may be used asa mulch. If summer mulching 
is not practiced, apply two or three inches of 
manure in the late summer. It may be dug 
under in the spring, but usually not more 
than two or three inches deep, in order not 
to injure the feeding roots. If manure is not 
available, commercial fertilizers may be used. 
A complete fertilizer such as one containing 
five per cent nitrogen, ten per cent phosphoric 
acid, and five per cent potash applied in early 
spring at the rate of one cupful to 40 square 
feet is effective. If a year-round mulch is 
maintained, spread the fertilizer on top and 
water it with a hose or leave it to be washed 
in by rains. If the soil is bare, work the fer- 
tilizer in by means of a shallow forking or 
with a rake or cultivator.” 


Soil-testing Idea Is Spreading 


The soil-testing idea is catching hold in a 
big way, writes A. U. Thor, Illinois Soil Spe- 
cialist. Illinois farmers in 1947 had 700,000 
acres of their soil tested for acidity, available 
potash, and phosphorus. In 1948 that acre- 
age rose to 1 million and for 1949 the state 
laboratories are expected to test between 1.5 
and 2 million acres. There are 76 laboratories 
serving 83 counties. These laboratories are 
supervised by the College of Agriculture. 
Thor points out there are 25 million acres of 
crop-land and plowable pastures in the state 
of which 15 million acres do not have enough 
phosphorus and 10 million acres are short on 
potash. Large acreages also need lime. 
(Illinois Farm News Release, August, 1949) 


Fertilization 
Helps Control Sandblows 


We are told by state authorities there are 
approximately 2,800 acres of active sandblows 
in Vermont. These sandblows are not only 
useless in their present condition but they 
are subjecting other agricultural land to dam- 
age by the drifting sand. It is estimated that 
at the moment more than 6,000 acres of good 
Vermont farmland are exposed to such dam- 


age. A practical and economical means for 
re-vegetating sandblows has been worked out 
by the Experiment Station authorities. Briefly 
it consists of fencing the area to prevent cattle 
from grazing it. Then, in early spring as 
soon as the front is out of the ground, laying 
the area out in alternate 12-ft. grass-locust 
strips and 24-ft. pine strips. These strips 
should be at right angles to the prevailing 
winds and the first strip should be a grass- 
locust strip. One-half ton of ground limestone 
and 1,000 Ibs. of a 5-10-10 fertilizer per acre 
should be applied. Weeping lovegrass seed 
at the rate of three lbs. per acre is broadcast 
and lightly covered. The next operation is 
to plant the black locust trees at 6-ft. inter- 
vals in staggered rows on the grass strips, 
using a small handful of 0-20-20 fertilizer in 
the bottom of each hole. Early the second 
year or the fall after planting the lovegrass 
seed, plant red pine in the 24-ft. space be- 
tween the grass-locust strips with 6-ft. spac- 
ing of the trees in four staggered rows. Do 
not use fertilizer with pines. (Vermont Station 
Bulletin No. 542) 


September Superphosphate 


Production of Superphosphate of all kinds 
during September dropped to 814,922 tons 
(basis 18 per cent A.P.A.) compared with 
876,802 tons in August, according to the fig- 
ures of the U. S. Bureau of Census. Produc- 
tion in August, 1948, was 801,952 tons. Most 
of the decrease was in normal superphosphate, 
as the concentrated grades and base goods 
showed only slightly lower tonnage. During 
the month, the amount used in the producing 
plants and shipped to other mixers about 
equaled the production figures, so that at the 
end of September, stocks on hand totaled 
1,025,880 tons (basis 18 per cent A.P.A.) 
compared with 1,014,337 tons on August 31, 
1949. 


Concen- Base 
Normal trated Goods 
18% 45% 18% 
A.P.A. A.P.A. A.P.A. 
Tons Tons Tons 
Production: 
September, 1949 687 ,672 49 ,000 4,750 
August, 1949 742,194 51,918 4,813 
September, 1948 685 ,662 44 ,924 3,980 
Shipments and Used 
in Producing Plants: 
September, 1949 688 ,279 49,010 2,627 
August, 1949 658,201 50,785 1,016 
September, 1948 734,161 40,812 2,089 


Stocks on Hand: 


September 30, 1949 1,025,880 91,860 12,455 
August 31, 1949 1,014,337 92,271 10,332 
September 30, 1948 1,188,686 73,405 10,090 
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Move That Fertilizer! 

The fertilizer industry is faced with a very 
serious problem through the unwillingness of 
farmers to take delivery of their fertilizer 
orders in advance of the spring planting 
season. During the war, when the farmer 
realized that a shortage of materials might 
prevent him from obtaining all the fertilizer 
hewould need, he was only too glad to have his 
orders filled during the fall and winter months, 

Since that time, the industry has done a 
notable job in increasing production facilities 
in all lines, with the result that supplies of 
materials are adequate to fill every farmer's 
needs—providing the mixing plants can have 
sufficient time to turn out the finished goods. 
It is a physical impossibility for any mixer 
to find storage room for an entire season’s 
output and as a consequence we find many 
plants with storage space loaded to capacity 
with materials and mixed goods. Under these 
circumstances there is nothing to do except 
to slow down or stop production until in- 
creased shipments to farmers permit further 
production. 

Most farmers have adequate facilities for 
storing at least a large part of their fertilizer 
requirements. Improved methods of mixing 
and bagging are producing fertilizer mixtures 
which can be stored over winter on the farm 
and be in proper mechanical condition for use 
in the spring. The agricultural outlook is 
bright and farmers are agreed that they will 
need at least as much fertilizer as they have 
used in the past. In view of this, it would 
seem to be a wise policy on the part of the 
farmer to avoid last-minute disappointments 
by not depending on last-minute buying. 

At present there are adequate supplies of 
the fertilizers the farmer wants, that can be 
shipped immediately. What the situation 
may be two months from now is problematical. 
The strike in the potash mines has stopped 


the flow of this vital material. Superphos- 


phate production is slowing down because of 
a lack of storage space. If this situation con- 
tinues, it means that some farmers are going 
to be combing the market for their fertilizer 
needs and are going to be sadly disappointed. 

The fertilizer manufacturer is already doing 
his best to further the early shipment of his 
goods to his farmer customers. Many of the 
state fertilizer control and experiment station 
officials are lending their aid in solving this 
problem and in their bulletins and releases 
are urging the early buying of fertilizer sup- 
plies. There is still room, however, for even 
greater efforts along this line, particularly by 
the county agents and others who are in 
closer contact with the farmer. The industry 
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has been highly complimented for the way it 
has met the demands of American agriculture 
for more and better fertilizers. It would be 
too bad if this progress is checked by a bottle- 
neck which can be removed through enlight- 
ened cooperation between farmer, agronomist 
and fertilizer producer. 


Strike Ties Up Potash Mines 


Three of the potash producing plants, 
located at Carlsbad, New Mexico, have been 
shut down for the past two weeks by a strike. 
Previous to the walk-out, the mines had been 
working seven days a week to keep up with 
the output needed to fill present contracts. 
Every effort is being made to reach a settle- 
ment as soon as possible. 

Some shipments have been made from 
stocks in storage. An attempt was made by 
the strikers to tie up these stocks but a 
Federal court has issued an injunction which 
permits the shipment of materials already in 
storage. 


Fulton Announces Etc 

Fulton Bag & Cotton Mills, Multiwall 
Division at New Orleans, announce that Mr. 
J. Frank Greeley, who has been Sales Mana- 
ger, will become General Manager of this 
Division, effective January 1, 1950. Fred E. 
Gross has tendered his resignation as Manager 
effective the same date. 

J. A. Mundie, who has been connected with 
Fulton Bag’s Dallas operations, is moving to 
New Orleans the first of the year to assist Mr. 
Greeley in the Multiwall Paper Bag Division. 


Gran Joins Mathieson Sales Staff 


C. G. Gran has been appointed Manager, 
Agricultural Sales Development, Mathieson 
Chemical Corporation, according to an an- 
nouncement from the office of S. L. Nevins, 
Vice President and Director of Agricultural 
Chemical Sales. His headquarters will be in 
the Mathieson Building, Baltimore, Maryland. 

Prior to his Mathieson appointment, Mr. 
Gran was Assistant to the President of the 
American Plant Food Council, Inc. 

After receiving his Bachelor of Arts degree 
from De Pauw University, Greencastle, Ind., 
in 1926, he went with the Virginia-Carolina 
Chemical Corporation, Richmond, Va., as 
Sales Promotion Manager. 

In 1933, he was made Assistant to the 
President of Pin Money Brands, Inc., a food 


products concern. He was Managing Director 
of Shenandoah Valley, Inc., in 1937, where he 
remained until 1941. His next position was 
with the Office of Price Administration as 
Price Executive, Agricultural Chemicals. 


Commerce Department Relaxes 
Export Controls on Nitrogen 


Removal of quantitative quotas from ex- 
ports of nitrogenous fertilizer materials made 
prior to January 25, 1950, was announced on 
December 5th by the Office of International 
Trade, U. S. Department of Commerce. 

This relaxation of export controls, made 
possible by increased domestic supplies of 
nitrogenous fertilizers, removes the former 
requirement that exporters submit to OIT 
with their license applications letters of avail- 
ability of supplies. The action also auto- 
matically extends until January 25th the 
validity of all outstanding export licenses for 
nitrogenous fertilizers which were due to ex- 
pire prior to that date. 

Exporters must continue, however, to sub- 
mit with each license application a certification 
stating they hold accepted orders for the ma- 
terial covered by the application. 


Some Corn Results from Tennessee 


Three plots of corn recently demonstrated 
to Grady Carpenter, Fayette County farmer, 
that correct use of fertilizer is one way of 
buying corn at a low rate. Figures presented 
by Bruce Hatcher, Extension Agronomist, 
illustrate this plan. The unfertilized field 
produced 60 bushels of corn per acre. One 
plot was given $11.36 worth of fertilizer, and 
it produced 100 bushels per acre. Another 
plot was given $20.93 worth of fertilizer and 
returned 108.8 bushels per acre. On the 
highest yield in the field, 800 pounds of 10-6—4 
fertilizer were broadcast and plowed down. 
Two hundred fifty pounds of 4-8-8 were 
drilled into the row at planting time. Total 
fertilizer cost was $20.93; thus .the increased 
yield of 48 bushels per acre figures about 43 
cents per bushel. On the 100-bushel plot the 
treatment was 400 pounds of 4-8-8 fertilizer 
in the row at planting time, with 200 pounds 
of nitrate of soda as a side-dressing when the 
corn was knee high. Fertilizer on this plot 
cost $11.36, giving an increase of 40 bushels 
per acre at a cost of 28 cents per bushe, 


’ 
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October Tag Sales 


October tonnages, as represented by sales 
of fertilizer tax tags in certain states and by 
manufacturers’ reports of fertilizer shipments 
in others, were approximately five per cent 
below those of the same month last year. 
Figures received by The National Fertilizer 
Association from 13 states which have either 
tag sale or shipment reporting programs, add 
up to a total of 512,000 short tons, or 29,000 
tons fewer than in October 1948. Mainly re- 
sponsible for this decline was the drop of 
21,000 tons reported by the midwestern states; 
the South came within 8,000 tons of equal- 


FERTILIZER TAX TAG SALES 


ing last year’s October figure as substantial 
increases took place in Virginia, Georgia, 
Florida, Alabama and Texas. 

Cumulative calendar year totals continue 
to surpass those of a year earlier. The Janu- 
ary-October total for the 13 reporting states 
of 8,585,000 tons represents a gain of 715,000 
tons over the corresponding 1948 figure. In 
the South the increase amounts to 780,000 
tons or twelve per cent, while the Midwest 
shows a drop of 65,000 tons. All ten of the 
southern states and one of the three midwest- 
ern states show higher tonnages thus far this 
year than in the same period of 1948. 


(Continued on page 18) 


1 AND SHIPMENT TONNAGES? 


(In Equivalent Short Tons) 
Compiled by The National Fertilizer Association 


Calendar Year Cumulative Fiscal Year Cumulative 


State October January—October July-October 
1949 1948 1949 1948 1949 1948 
A ON Cn Sener 45,148 39,602 642 ,073 583 ,729 148 ,086 141,370 
NOM AORN... 55555553 66,049 122,135 1,396,166 1,323,230 135,280 236 , 846 
South Carolina (t).......... 40,190 65,010 860,714 780,470 98,142 132,802 
iSeorgm (0)... ...... 67,042 60,096 1,143,215 1,052,649 126,793 132,733 
Florida (t). . 98,482 60,206 745 , 564 571,175 230,101 171,326 
Alabama (t) . 40,913 27,880 970,266 861,797 93,414 86 , 583 
Tennessee (t). . 25,122 26,656 420,907 379 ,924 60,175 73,985 
Arkansas (t). .. 10,544 13,883 301 , 895 212,800 34,718 48,289 
Louisiana (r). . . 13,311 18,163 219,707 164,992 34,562 36,035 
meuaeat)...<-s-... 54,771 36,161 424,538 413,837 134,690 156,074 
Oe SO a a eee 461,572 469,792 7,125,045 6,344,603 1,095,961 1,216,043 
Indiana... 17,985 21,100 609 ,559 682,400 244,239 273 ,699 
Kentucky . . 15,830 17,307 416,998 454,335 82 ,583 111,603 
Missouri... . . ao 16,947 33,734 433,717 388 , 883 147,310 153,232 
Total Midwest. . 50,762 72,141 1,460,274 1,525,618 474,132 538 , 534 
Grand Total....:.... 512,334 541,933 8,585,319 7,870,221 1,570,093 1,754,577 


1 The letter (t) denotes states whose data are based on sales of fertilizer tax tags. The figures are the number 
of short tons of fertilizer represented by the tags sold to fertilizer producers who are required by law to attach 
one to each bag of fertilizer they sell in these states. The tonnage so represented may be somewhat larger or 
smaller than actual amounts of fertilizer sold, because of the lag between the purchase of tags and the delivery of 
fertilizer on which those tags are used. 

2 Current tonnage figures for states whose names are followed by (r) are the shipments of fertilizer for use 
in these states as reported by manufacturers to the appropriate state agencies. 

3 North Carolina law permits each manufacturer either to use tax tags or to submit monthly reports on the 
amounts of fertilizer shipped in the state. Current figures are the total (unduplicated) number of short tons of 
fertilizer represented by both tax tag sales and manufacturers’ reports. 
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( FERTILIZER MATERIALS MARKET 





NEW 


YORK 


Good Demand for Nitrogen Materials with No Price Changes of Vitrate of Soda Ade- 
quate. Fertilizer Organics Scarce. Superphosphate Accumulated Supplies Causing 
Storage Problem. Strikes in Potash Plants May Curtail Later Shipments. © 





Exclusive Corr |p de 


New York, December 7, 1949 


Sulphate of Ammonia 
Some export business was booked, mostly 
by synthetic producers. With the end of the 
steel strike the domestic production has in- 
creased. No price changes were noted. 


Nitrate of Soda 
This material is moving slowly at the pres- 
ent time but a better demand is looked for 
after January 1. Stocks of this material are 
adequate at most points. 


Ammonium Nitrate 
Shipments were going forward on contract 
and production continues along satisfactory 
lines. Demand from certain parts of the 
South has been good. 


Nitrogenous Tankage 
This material is difficult to locate for prompt 
shipment, with some of the large producers 
entirely sold out on their production until 
January 1. Prices range from $3.60 to $4.00 
per unit of ammonia ($4.37 to $4.86 per unit 
N), according to shipping point. 


Castor Pomace 

With producers out of the market and no 
offerings available, this material was in a 
strong position, with last sales made at $24.00 
per ton f.o.b. production points. The demand 
was excellent. 

Organics 

While some organic fertilizer materials were 
in ‘demand by the fertilizer trade, other or- 
ganics also used by the feed trade were de- 
clining slightly in price. Tankage and blood 
sold at $7.00 per unit of ammonia ($8.51 per 
unit N), f.o.b. Eastern points, for prompt 
shipment and feed buyers showed little in- 
terest. Vegetable meals were firmer in price, 
due to the colder weather and better demand 
from the feed trade in general. Soybean meal 


“The American Fertilizer” 


moved briskly at $63.00 per ton in bulk, 
f.o.b. Decatur, IIl., and cottonseed meal was 
quoted at $62.00 per ton, f.o.b. Southern 
shipping points. Linseed meal for nearby 
shipment was scarce. : 


Fish meal 

Shipments |were being made from North 
Carolina points, but material for quick ship- 
ment was rather hard to locate but some ma- 
terial was offered on a ‘‘when and if made” 
basis. Some imported material was available 
at slightly lower prices at Atlantic Coast 
ports. ; 


Bone Meal 
A good demand was noted for the fertilizer 
grade but imported Feeding bone meal con- 
tinues to arrive from foreign ports and is hav- 
ing its affect on the domestic market. 


Hoof Meal 
Steady demand is noted for this material 
from both fertilizer and industrial users, with 
last sales on basis of $7.50 per unit of am- 
monia ($9.12 per unit N), f.0.b. basis Chicago 
Ill., in bulk. 


Superphosphate 
_Ample stecks were noted at most produc- 
tion points and it was reported one large 
manufacturer in the East shut down preduc- 
tion for about six weeks on account of the 
large stocks on hand. 


Potash 
Three of the largest producers, represent- 
ing about 85 per cent of the domestic industry 
have strikes at their mines, due to a labor 
dispute which has curtailed the shipment of 
potash. While no serious results are looked 
for in the near future, should the strikes last 
any length of time it will throw off mixing 
operations of most fertilizer manufacturers. 
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PHILADELPHIA 


Farmers and Dealers Slow in Taking Mixed Goods. 
Material Supplies Good with Some Surplus of 
Superphosphate. Potash Strike Disturbing. 


Exclusive Correspondence to ‘‘The American Fertilizer” 
PHILADELPHIA, December 5, 1949 


The market in materials is still very quiet, 
with the situation considerably disturbed by 
a strike in several of the potash producing 
plants. And the continued delay by farmers 
and dealers in withdrawing their spring sup- 
ply of complete mixtures does not make con- 
ditions any easier. The general picture is 
presently rather disturbing. 

Sulphate of Ammonia.—Production and 
supply seem amiple to take care of all domes- 
tic requirements and no unusual demand is 
reported. It is suggested that a price adjust- 
ment may be soon expected. 

Nitrate of Soda.—Little demand is in evi- 
dence at present, and any requirements are 
readily filled. 

Blood, Tankage, Bone.—Blood and tankage 
are rather weak with the demand quite lim- 
ited. Quotations are nominal at about $8.00 
per unit of ammonia ($9.72 per unit N) for 
both articles. Bone meal is decidedly lacking 
in interest, and plenty of foreign material is 
being offered. 

Castor Pomace.—No activity is shown and 
any movement is presumably on standing 
contracts. 

Fish Scrap.—There have been limited offer- 
ings of 60 per cent menhaden meal at $170.00 
per ton, but there is very little buying interest. 

Phosphate Rock.—Stocks are amply suffi- 
cient to meet requirements. Deliveries, how- 
ever, are hampered by the inability of acidu- 
lators to take in further supplies, due to lack 
of storage space. ‘ 

Superphosphate.—While there is some im- 
provement in the shipping situation, due to 
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the starting up of some of the smaller mixing 
plants recently shut down, the movement is 
far from free. Many of the plants are still 
choked up with mixtures awaiting the pleas- 
ure of the farmers. 

Potash.—A strike in the principal domestic 
producing area has badly upset this market. 
There is accordingly considerable demand for 
spot material with practically no resale offer- 
ings. 





CHICAGO 


No Change in Animal Ammoniate Market. 
Better Feed Demand Expected with Cold Weather. 


Exclusive Correspondence to ‘‘The American Fertilizer"’ 


CuricaGco, December 5, 1949 
There has been practically no change in the 
midwest market on animal ammoniates dur- 
ing the past two weeks. Actual trading, how- 
ever, is at a minimum, indicating lack of con- 
fidence in prevailing values. It is anticipated 
that with colder. weather and snows approach- 
ing the consumption of feeding materials will 
increase, which may be helpful in stepping up 
the demand for these products. 
Ground and sacked meat scraps, 50 per 
cent protein, ranges from $95.00 to $100.00 
per ton and sales are reported in some areas 
as low as $90.00 per ton. Digester tankage, 
60 per cent protein, is listed at $105.00 to 
$110.00 per ton. Dry rendered tankage ranges 
from $1.60 to $1.65 per unit of protein, de- 
pending upon location. Dried blood is steady 
at $7.75 per unit of ammonia ($9.42 per unit 
N), and wet rendered tankage at $8.00 to 
$8.25 ($10.02 per unit N), although buying 
interest in some instances is limited to $7.75 
per unit. Steamed bone meal, 65 per cent 
B.P.L. in bags, is generally listed at $75.00 to 
$80.00 per ton, and raw bone meal, 41% per 
cent ammonia, 45 per cent B.P.L., at $70.00 
to $75.00 per ton. 

























re] xX I D E S We Also Produce 
DOLOMITIC 
MgO 40.39 HYDRATED 
CaO 58.07 LIME (165 TNP) 
i ind 
TNP 203.88 KILN DRIED RAW 
DOLOMITE 
(107 TNP) 


Screened to size 























A New Solution to Fertilizer Preparation... 


with the New 


Granulation Hocess 


* Granular fertilizer can be stored 
over longer periods of time 


* Holds chemical properties without 
deterioration 


It's here . . . the new Sturtevant Granulation 
Process for manufacturing granular or pelletized 
fertilizer. This outstanding method prepares ferti- 
lizer granules of uniform size. Its unique design and 
rugged construction assure long operating life with 
little if any maintenance. 

It will pay you to investigate this new method of 
fertilizer preparation and Sturtevant Equipment. 


Advantages of granular fertilizer include .. . 
Granular fertilizer can be stored over long periods 


STURTEVANT MILL COMPANY 
112 CLAYTON STREET, BOSTON 24, MASSACHUSETTS 
Designers and Manufacturers of: 


CRUSHERS @ GRINDERS @ SEPARATORS @® CONVEYORS 
MECHANICAL DENS and EXCAVATORS @ ELEVATORS @ MIXERS 






Sturtevant Granulator, a unit 
of the complete Sturtevant Granulation Process 





without caking, a typical fault of ordinary fertilizer. 
It means that this type of fertilizer can be bought at 
any time and used when necessary. Being in hard 
granular form, it holds its chemical properties 
without deterioration. In addition, evidence shows 
that granular fertilizer increases the fertility of the 
land because plant foods do not wash down below 
the roots as quickly. It reduces waste .. . saves on 
labor time of distribution . . . is especially effective 
for use when airplanes are used for distributing 
fertilizer. 


Clip coupon below for complete information on this 
new Sturtevant Process of fertilizer preparation. 


a 

Sturtevant Mill Company 
112 Clayton Street, Boston 24, Mass. 
Gentlemen: 


Please send me further information about 
the Sturtevant Granulation Process. 


Name “eel 





Address 22a 





City and State __ ee 
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CHARLESTON 


Movement of Mixed Fertilizers Slower than Usual. 
Shortage of Storage Facilities Curtails Super- 
phosphate Production. Strikes at Potash Mines. 


CHARLESTON, December 5, 1949 


Movement of mixed fertilizers to dealers 
and farms continues delayed. Strikes at the 
potash mines have stopped shipment of ap- 
proximately 85 per cent of U. S. production. 
Superphosphate production in certain areas is 
curtailed, due to lack of sufficient storage 
space. 

Organics.—High-priced organics such as 
blood and tankage are in slack demand even 
from the feed trade, but prices are still too 
high for most fertilizer manufacturers’ use. 
Nitrogenous tankage producers are in a well 
sold position, with one producer holding at 
$3.60 per unit of ammonia ($4.37 per unit N) 
for April forward shipment and others at 
$3.90 to $4.00 per unit of ammonia ($4.74 to 
$4.86 per unit N), in bulk, f.o.b. shipping 
point. Imported nitrogenous is nominally 
around $4.50 to $4.80 per unit of ammonia 
($5.47 to $5.83 per unit N), in bags, c.i.f. 
Atlantic and Gulf ports. 

Castor Pomace.—All producers repcrt a 
sold-up condition and movement is against 
previous contracts. Demand continues to ex- 
ceed supply. Price is nominally $24.00 per ton 
in bags, f.o.b. Northeastern production points. 

Dried Ground Blood.—Chicago market is 
around $7.50 to $7.75 per unit of ammonia 
($9.12 to $9.42 per unit N) in bulk, f.o.b. 
Chicago area. The New York market is 
around $8.00 per unit of ammonia ($9.72 per 
unit N). 

Potash.—The three producing plants at 
Carlsbad, New Mexico, are reported on strike, 
tying up approximately 85 per cent of the 
domestic production. A prolonged strike will 
cause serious difficulties at fertilizer mixers 
plants, but for the time being the situation is 
not critical. 

Ground Cotton Bur ‘Ash.—Sales are being 
made of good quantities of this source of car- 
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bonate of potash at around 65 cents per unit 
of K;O, in bulk, carload lots, f.o.b. Texas 
shipping point, for material averaging 30 per 
cent K,0. 

Phosphate Rock.—Shipments continue at a 
rate close to that of the preceding month and 
superphosphate producers have good stocks 
on hand. 

Superphosphate-—Due to short storage fa- 
cilities, production has been curtailed in cer- 
tain areas, but the market remains steady. 

Sulphate of Ammonia.—Shipments during 
November have been satisfactory, but no un- 
usual demand has developed. It is expected 
that demand will pick up in the next 30 to 60 
days. 

Ammonium Nitrate-——No unusual activity 
is noted in this market and demand continues 
steady with price unchanged. 

Nitrate of Soda.—The market continues 
quiet with prices unchanged. Stocks con- 
tinue ample to meet the demand. 





OCTOBER TAG SALES 
(Continued from page 14) 

The 1,570,093 tons reported during the 
first four months of the current fiscal year 
represent a decrease of approximately eleven 
per cent from corresponding year-ago figures. 
The drop in the Midwest was slightly greater 
than that in the South, and only three states 
(Virginia, Florida and Alabama) reported in- 
creases over comparable 1948 figures. 

A California Department of Agriculture re- 
lease reveals that during the quarter ended 
September 30, 1949, reported sales of com- 
mercial fertilizers in that state totaled 102,750 
short tons of which 29,976 were mixed fer- 
tilizers and 72,774 tons were fertilizer mate- 
rials. During the same three-month period 
of 1948 California commercial fertilizer sales 
amounted to 140,686 tons. 





HAVE YOU BOUGHT YOUR 
CHRISTMAS SEALS? 














Batch Mixers— Swing Hammer Vibrating Screens 
Dry Batching and Cage Type Dust Weigh 

Pan Mixers— ailings rp mes 
Wet Mixing Pulverizers Acid WeighScales 
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AVAILABLE NOW—IN BAGS OR BULK! 


HIGH ANALYSIS 
AMMONIUM SULFATE 





A free-flowing crystalline 
product from the new Phillips 
Chemical Company plant at 
Port Adams, Texas. 


Exceptionally high nitrogen content 
and free-flowing, uniform crystals 
are two of the valuable qualities of 
Phillips 66 Ammonium Sulfate. Place 
your order now for the 1949-50 
fertilizer year. Shipments are made - 
from Houston by rail or water—in 
bags or bulk. 

Another Phillips plant at Etter, Texas 
now has Anhydrous Ammonia avail- 
able in tank cars. Nitrogen Solutions 
and Phillips 66 Prilled Ammonium 
Nitrate will be available soon for 
shipment from Etter. 

Write our nearest office for full 
information. 


PHILLIPS CHEMICAL COMPANY 


A SUBSIDIARY OF PHILLIPS PETROLEUM COMPANY ; 
FERTILIZER SALES DIVISION - BARTLESVILLE, OKLAHOMA 


DISTRICT SALES OFFICES 


610-612 Royster Bldg. 7 South Dearborn 423 Commerce Bldg. Addition 
Norfolk 10, Virginia Chicago 3, Illinois Houston 2, Texas 


AMMONIUM SULFATE . AMMONIUM NITRATE ° NITROGEN SOLUTIONS « ANHYDROUS AMMONIA 





AMERICAN 


20 THE 


FERTILIZER 





December 10, 1949 





Ohio Fertilizer Conference 


The Ohio Fertilizer Conference, held on 
December 2nd at Ohio State University, 
Columbus, Ohio under the auspices of the 
University department of agronomy, was 
well attended by some 150 represertative 
fertilizer men and agricultural officials. A 
well rounded program covered a wide range 
of subjects from micro-organisms to grassland 
farming. 

Soil microorganisms need two per cent 
nitrogen to bring about decomposition of dry 
matter, said W. P. Martin. If the material 
contains less than two per cent nitrogen, the 
microorganisms will take nitrogen from the 
soil and will thereby be competing with the 
crop for available nitrogen. On the other hand, 
he continued, if the material contains more 
than two per cent nitrogen, additional nitro- 
gen is available to the growing crop. 

Farmers in the Corn Belt are giving more 
consideration to increasing crop yields so as 
to get more profit per acre, said Zenas Beers, 
executive secretary of the Middle West Soil 
Improvement Committee, adding that fer- 
tilizer will do much to increase the per-acre 
returns. 

V. W. Keirns, reviewing fertilizer recom- 
mendations for vegetable crops and discussing 
different methods of application, said that 
band or row applications are best for applying 
a part or all of the fertilizer. It is important, 
however, that the fertilizer should not come 
in contact with the seed. Where amounts in 
excess of 500 pounds per acre are used, he 
said, the additional fertilizer may be plowed 
down or applied to the plowed land and 
worked well into the seedbed. 

D. R. Dodd asked for the cooperation of 
the fertilizer industry in convincing farmers 
of the merits of grassland farming, and C. E. 
Evans reported on Ohio’s research work in 
corn production. Colored slides illustrating 


deficiency symptoms in corn were shown by 
J. D. Sayre. J. B. Page pointed out the im- 
portance of good cultural practices in main- 
taining soil tilth and how they affect the 
efficiency of fertilizers. 


DUNWOOD APPOINTED 


W. B. Dunwoody has been appointed by the 
Mississippi Chemical Corporation as Project 
Engineer to work with engineers and construc- 
tion contractors on the Corporation’s seven 
and one-half million dollar fertilizer plant to 
be located north of Yazoo City on U. S. 
Highway 49 East, according to an announce- 
ment by H. L. Thompson, General Operations 
Manager. 

Mr. Dunwoody comes to Mississippi from 
Kansas City, Missouri, where he was chief 
engineer with Universal Engineering Corpora- 
tion. Before the war he was employed by E. I. 
duPont de Nemours Company at Joplin, 
Missouri. After this he participated in the 
design, construction, and operation of the 
large ammonia and nitric acid works of 
Spencer Chemical Company at Pittsburgh, 
Kansas (formerly Jayhawk Ordnance Works) 
as Project Engineer for Spencer. Just prior 
to his previous connection he served as Project 
Engineer for J. F. Pritchard Engineering 
Company at Kansas City. He is a registered 
professional engineer and a member of the 
American Society of Mechanical Engineers. 





CLASSIFIED ADVERTISEMENT 





SALESMAN WANTED 


WELL-ESTABLISHED importer of peatmoss, bone meal 
and similar products is looking for salesman with fol- 
lowing who visits fertilizer and feed processors and 
wholesalers. Address ‘300’ care THE AMERICAN FER- 
TILIZER, Philadelphia 7, Pa. 














ESTABLISHED 1873 


Achevson 
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| BROKERS 

| COMMISSION MERCHANTS 
| GIRARD TRUST BUILDING 

Cabie Address: “WOODWARD 








FERTILIZER AND FEED MATERIALS 


IMPORTERS 
EXPORTERS 
PHILADELPHIA 2, PA., U. S. A. 
Codes used: Acme, Bentley’s Complete, Appendiz, Private 
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Potash, one of the important ingredients of mixed fertilizer, is a 
vital soil nutrient which aids crop production and helps resist 
plant diseases. To provide the maximum of this important plant 
food, we are operating full capacity at Trona, 24 hours a day. 
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Three Elephant 7: 
Borax ames 


Agricultural authorities have shown that a lack of 

Boron in the soil can result in deficiency diseases which 
seriously impair the yield and quality of crops. When Boron 
deficiencies are found, follow the recommendations of your local 
County Agent or State Experimental Stations. 
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Fertilizing Nut Trees 


J. Russell Smith of Sunnyridge Nursery, 
Swarthmore, Pennsylvania, has written an 
interesting discussion of nut trees for cold 
climates. Speaking of fertilization of chest- 
nuts, he points out that trees abundantly fed 
are more resistant to blight than underfed 
trees. He suggests putting on whatever fer- 
tilizer is used in late fall or very early in the 
spring so that the tree can use it early and go 
into winter with well-ripened wood. Potash, 
he points out, is essential for hardiness, but a 
complete fertilizer such as a 4-12-4 is recom- 
mended. Shagbark hickory nuts, he points 
out, respond well to fertilization. Productive- 
ness is greatly influenced by the amount of 
plant food supplied. There have been some 
startling results following the application of 
phosphorus fertilizer to shagbark and other 
nut trees of the hickory family. Therefore, he 
would suggest that the tree be given a liberal 
supply of fertilizer high in phosphorus and 
potash. If the tree is 20 feet high, he would 
recommend 10 Ibs. of a 4-12-4 or 4-12-8 com- 
mercial mixture; and if the tree is 30 feet 
high, 15 Ibs. at least every other year. (Sunny- 
ridge Nursery Descriptive Circular) 


Worth Looking Into... 





Cg 
( 
Uur= ; 
(Furfural Residue) 

AN INEXPENSIVE ORGANIC CONDITIONER 
Speeds up Curing — Helps Prevent Caking 
Provides Bulk — Sold in volume the year 
around — Freed from plant diseases, insects, ~ 


seeds and other similar contaminants 
—Used by Leading Fertilizer Manufacturers. 


Inquiries Invited 


The Quaker Qals @mpany 
CHEMICALS DEPARTMENT 
1885 Board of Trade Bldg. 
141 West Jackson Blvd. Chicago 4, Illinois 














SOME PROPERTIES OF FERTILIZER 
CONDITIONING AGENTS 


(Continued from page 10) 


involving water. Such materials as Cyanamid 
and various neutralizing agents, which may 
improve the condition of certain types of mix- 
tures, do so by virtue of their chemical re- 
action in the mixture rather than by mechan- 
ical absorption of moisture. 

Aside from the three materials discussed in 
the preceding paragraph, the results indicate 
that, at 30° C. and 92 per cent relative 
humidity, only four of the materials—soybean 
meal, urea-form, cocoa shell meal, and phos- 
phate by-product—absorb more than 20 per 
cent of water (dry-weight basis) over and 
above that present in the original material. 

The laboratory method of determining 
equilibrium moisture content does not involve 
contact of the sample with liquid. However, 
under practical conditions when the vapor 
pressure of a fertilizer mixture approaches a 
value corresponding to 92 per cent relative 
humidity at 30° C., the mixture is ordinarily 
sufficiently wet to allow any absorbent con- 
stituent to take up liquid rather than vapor. 
In view of this, and the fact that the absorp- 
tion capacity of these materials is small at 65 
per cent relative humidity, it seems that de- 
termination of their absorption capacities in 
contact with liquid is more important to a 
consideration of their conditioning effect than 
is the determination in contact with vapor. 

The amount of moisture absorbed by the 
materials in contact with liquid water was 
determined after the sample had been soaked 
in water for 30 minutes under 20 inches of 
vacuum, allowed to drain, and centrifuged for 
45 minutes at 1,000 gravity. The water in 
excess of that required to thoroughly wet the 
sample was kept at a minimum to avoid undue 
loss of any soluble material present. The 
vacuum was employed for the purpose of re- 
moving entrapped air from the pore space of 
the particle. This method is similar to that 
used for determining the moisture equivalent 
of soils? and seems satisfactory for estimating 
the relative amounts of liquid water that these 
materials will absorb within their pore space 
and at the surface of the particle. The results 
(Table I, column 11) indicate the moisture 
content (moisture-free basis) at which the 
flow of water in the space between particles is 
drastically reduced. They range from 1 per 
cent water absorbed by sand (Sample 51) to 
rn per cent absorbed by vermiculite (Sample 
48). 

Eleven of the materials absorbed more than 
100 per cent of their dry weight of water, 
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REMEMBER the name LION 
when you think of 
NITROGEN fertilizer products 


Our entire production is being 
shipped exclusively to fertilizer 
plants in the deep South, and 
our present expansion pro- 
gram scheduled for completion 
in 1949—should enable us to 


more fully meet your needs for: 


e Nitrogen Solutions 


e Sulphate of Ammonia 


© Ammonium Nitrate Fertilizer 


Technical service 


available to ¢ Anhydrous Ammonia 
fertilizer 


manufacturers 


Chemical Division 
Bie}, eli meaen 
El Dorado, Arkansas 











24 


THE AMERICAN FERTILIZER 





December 10, 1949 





namely: soybean meal, tobacco stems, urea- 
form, cocoa shell meal, cork dust, sawdust, 
tung hull meal, diatomaceous earth, Fuller’s 
earth, phosphate by-product, and vermiculite, 
Samples 48 and 50. 

The value of 66 per cent absorbed liquid for 
distillery waste (Samples 4 and 5), as com- 
pared with 77 per cent absorbed water vapor, 
is attributed to a loss of soluble, hygroscopic 
potash salts during centrifuging which does 
not occur during the procedure involving 
absorption of water vapor. 


Apparent Density 

Apparent density measurements were made 
on each material as received. For this pur- 
pose a 500-cc. container was carefully filled 
with the sample by means of an adapter above 
the container, which caused the material to 
flow freely and avoided the formation of air 
pockets. Excess sample above the rim of the 
container was removed and the sample was 
weighed. 

The results (Table I, column 12) are ex- 
pressed in terms of weight per cubic foot of 
moisture-free material. The values range 
from 8 lbs. per cu. ft. for cork dust, and one 
sample each of sawdust, diatomaceous earth, 
and vermiculite, to 86 Ibs. per cu. ft. for sand. 
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Materials of low apparent density appear 
among both organic and inorganic materials 
while those with high values, such as rock 
dusts, limestone, and sand, appear among the 
inorganic materials. The four samples with 
the lowest apparent densities appear in the 
group of eleven materials that absorbed more 
than 100 per cent of their dry weight of water 
by the liquid-contact method, but the appar- 
ent densities of the others in this group of 
eleven materials range up to 37 Ibs. per cu. ft. 
for soybean meal. 

The number of particles of a given size and 
shape per unit weight of different materials 
varies inversely with their apparent densities. 
On this basis, cork dust, for example, with an 
apparent density of 8 Ibs./cu. ft., contains pro- 
portionately more particles than does the 
same weight of sand with an apparent density 
of 86 Ibs./cu. ft. Thus, a conditioning agent 
of low apparent density has proportionately 
greater contact with the total mass of a given 
fertilizer than does the same weight of one 
with a higher apparent density. Whether this 
property of a material directly influences its 
efficiency as a conditioning agent remains to 
be studied. However, the data provide a 
wide range of values on the basis of which 
materials may be selected for such a study. 


HURT BUILDING 
ATLANTA, GA. 


MAILING ADDRESS: P.O. BOX 1685, ATLANTA 1, Ga. 


Diuisé Me ” 


Baltimore, Md. 
New York, N. Y. 
Greensboro, N. C. 
Wilmington, N. C. 
Cincinnati, Ohio 
Sandusky, Ohio 
Columbia, S. C, 
Nashville, Tenn. 
Houston, Tex. 
Norfolk, Va. 
Havana, Cuba 


Birmingham, Ala. 
Montgomery, Ala. 
Jacksonville, Fla. 
Albany, Ga. 
Atlanta, Ga. 
Augusta, Ga. 
Columbus, Ga. 
Chicago Heights, Ill. 
East St. Louis, Ill. 
New Orleans, La. 
Presque Isle, Me. 
San Juan, Puerto Rico 
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“There's the way to 
make money handling 
commercial fertilizers!” 





Bulk Handling. . . Bulk Delivery... No Bagging 
Baughman Equipment Cuts Costs & Increases Profit 


The bulk storage plant is the most efficient way PROVEN LOW COST! Belt & Bucket Ele- 
known to handle commercial fertilizers! BAUGH- vator easily assembled from standard 10’ sec- 
MAN Belt & Bucket Elevator teamed with tions, thus eliminating high cost of custom-built 
BAUGHMAN Screw Conveyors cuts man-hours installations. Both elevator and conveyors 
to the minimum. Gives automatic material flow economically produced by efficient assembly line 
direct from car to storage bin or hopper DERG. 0 methods for further savings. RUGGEDLY 
room storage bin to hopper bin for delivery. BUILT of high tensile alloy steel. 


Increase your profits—make BAUGHMAN 
the heart of your commercial operation. 
We invite your inquiries also on our special 
built-to-order material handling equip- 


4 BAUGHMAN SPREADERS 


This Baughman Self-Unloading Body is a 
money-maker for commercial operators. 
Phosphate Spreader attachment is fast in 
operation . . . spreads large volume in little 
time. Easily detached, permitting use of 
body for spreading lime, unloading and 
spreading road rock, delivering coal and 
grain, etc. 


























BAUGHMAN MANUFACTURING CO.,Inc. WRITE 
712 Shipman Rd., JERSEYVILLE, ILL. FOR FULL 
INFORMATION 


“There is a Baughman Distributor Near You” 
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Screen Analyses 

Screen analyses of the materials were made 
by placing 100 grams of a representative 
sample on a nest of U. S. Standard sieves 
(Nos. 20, 40, 70, and 100) and shaking on a 
Ro-tap shaking machine for 10 minutes. Any 
fine material that tended to agglomerate or 
blind the screen was brushed through and the 
amount of sample retained on each screen was 
weighed. The results, in terms of accumula- 
tive percentage of sample retained on each 
screen, are recorded in the last four columns 
of Table I. ‘Materials finer than 100 mesh 
were tested in the same way with the use of 
U. S. Standard sieves Nos. 200 and 325. The 
manufacturers specifications for mean particle 
size of two ultra-fine materials fall in the range 
of 0.07-0.09 microns for carbon gas black 
(Sample 34), and 0.6-3 microns for clay 
(Samples 35 and 36). 

There are two instances in which pairs of 
samples are identical except for particle size, 
namely: distillery waste, Samples 4 and 5, and 
sawdust, Samples 30 and 31. In a third 
instance, vermiculite, Samples 48 and 49 are 
also identical except for particle size and high 
phosphate content of the more finely divided 
sample. Reduction in particle size of these 
three materials increased their apparent den- 
sities; only slightly in the case of sawdust, but 
to a considerable extent in the case of distillery 
waste and vermiculite. The adsorption capac- 
ity of distillery waste in contact with water 
did not change on grinding but that of saw- 
dust was decreased from 113 per cent to 106 
per cent and that of vermiculite from 250 per 
cent to 50 per cent. The screen analyses show 
that all three of these materials have an excep- 
tionally large particle size prior to grinding. 
Visual inspection of these large particles 
clearly showed them to have an extremely 
large pore space which accounts for the in- 
creased apparent density when the coarse 
material was ground. During the determina- 
tion of absorption capacity the large particles 
of distillery waste disintegrated in contact 
with water and therefore this sample absorbed 
moisture to the same extent as the one which 
was ground prior to the determination. Ver- 
miculite and sawdust, however, are virtually 
insoluble in water and therefore did not dis- 
integrate when wetted and, except for some 
swelling, the particles retained their original 
size and shape. The lower absorption capac- 
ity of the ground sample as compared with 
that of the coarse sample of these two ma- 
terials is attributed to the lowering of the 
capillary absorption power through destruc- 
tion of the pore space during the grinding 
operation. 


This effect of particle size on the apparent 
density and moisture absorption capacity of 
sawdust and vermiculite does not hold in the 
case of all materials commonly used as con- 
ditioning agents. This is indicated by com- 
parative tests with 2 different size fractions 
of soybean meal, cocoa shell meal, furfural 
residue, olive pomace, and dried peat. A 
particle size of 80- to 100-mesh (0.177 to 


Table II 
EFFECT OF PARTICLE SIZE ON APPARENT DENSITY AND 
MOIsTURE-ABSORBING CAPACITY OF MATERIALS 
Moisture Content of 
Sample After Exposure to 





Air at Liquid Water 
30°C and 
and 92% Centrifuged 
Apparent Relative at 1000 
Material Density Humidity Gravity 
a* 6 a “Bb a 

Ibs./cu. ft. per cent per cent 
Soybean meal.... 36 26 : 33 123 130 
Cocoa shell meal.. 25 19 31 28 180 160 


Furfural residue.. 32 25 27 +26 67 ~=80 


Olive Pomace.... 34 - 21 15 16 ye 
Peat, dried...... 41 40 20. 20 72 «678 
Vermiculite...... 9 18 4 1 201 94 


* “a” indicates a particle-size range of 8- to 20-mesh; 
“‘b,”’ 80- to 100-mesh. 





Need An 
ACID 
PLANT? 


Cuemico service 
covers every detail 
in the design and 
construction of an 
acid plant. Backed 
by over a quarter 
of a century’s ex- 
perience, Chemico's 
well-qualified en- 
gineers take charge 


CONSULT 
of each step... 


CHEMICO : 


the plant to the training of operating person- 
nel. Performance Guarantees provide assur- 
ance that your completed plant will operate 
efficiently and economically. A consultation 
involves no obligation. 





CHEMICAL CONSTRUCTION CORPORATION 
Empire State Bldg., 350 Fifth Ave., New York 1,N. Y. 
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ALEX. M. McIVER & SON 
BROKERS 

SPECIALIZING ® Sulphuric Acid 


® Nitrogenous Materials 

® Blood and Fertilizer Tankage 

© Phosphate Rock 

® Castor Pomace 

® OilMill Products 

® High Testing Dolomitic Lime 

© “Riceland’ Ground Rice Hulls 

© Ammoniated Base and Superphosphate 


Representatives Virginia Carolina Chemical Corporation Bag Department 


Burlap Bags Paper Bags Cotton Bags 
SOUTH AMERICAN FERTILIZER MATERIALS 
Peoples Office Building Charleston, S. C. 





Phones: Local 2-4627—L. D. 921-922 
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“4 PRODUCTS 








VIRGINIA-CAROLINA CHEMICAL CORPORATION 
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0.149 mm.) was obtained by grinding 8- to 
20-mesh material (2.38 to 0.84 mm.) in each 
case. The results obtained by determining the 
apparent density and moisture absorption ca- 
pacity on these two different sizes of each 
material as compared with those for the same 
size fractions of vermiculite are given in 
Table II. 

With the exception of the results on ver- 
miculite the apparent density of these ma- 
terials was less in the 80- to 100-mesh fraction 
than in the 8- to 20-mesh fraction. The differ- 
ence in the amount of moisture absorbed from 
the vapor phase by the two size fractions is 
negligible in each case because the differences 
involved would be of no consequence with 
respect to the condition of a mixed fertilizer. 
The grinding of cocoa shell meal had a 
tendency to lower its absorption capacity for 
liquid water. This would indicate that grind- 
ing has a tendency to reduce its capillary pore 
space as in the case of expanded vermiculite, 
and thus, more than offset any increased ab- 
sorption resulting from the increased surface 
area of the finer material. However, the 
8- to 20-mesh fraction of olive pomace con- 
tained a considerable amount of less porous, 
hard, dense particles and the increased surface 
area obtained in grinding this material has the 
effect of increasing the liquid absorption 
capacity from 37 per cent to 62 per cent. 

These experiments show that particle size 
has a variable influence on the apparent den- 
sity and moisture absorption capacity of some 
materials used as conditioners and that it isa 
property which merits careful consideration 
with respect to the conditioning of mixed 
fertilizers. 

The beneficial effect of 3 to 4 per cent of 
finely divided materials, such as clay and 
diatomaceous earth, as a conditioner for 
granular ammonium nitrate has been well 
demonstrated*. Unpublished results from 
this laboratory indicate that these finely 
divided materials are equally as effective in 
conditioning granular mixed fertilizers but the 
effectiveness of the particle size of materials 
used as conditioning agents in powdered mixed 
fertilizers has not been thoroughly investi- 
gated. The wide range in particle size of the 
materials examined in the course of the present 
study should be useful in selecting materials 
for such an investigation. 


Summary 
Fifty-seven materials commonly used, or 
proposed for use, as conditioning agents for 
mixed fertilizers were examined with respect 
to nutrient content, physiological reaction, 
ash and moisture content, moisture absorbing 


capacity, apparent density, and particle size. 
Determination of moisture absorbing capacity 
by the liquid-contact method seems more im- 
portant to a consideration of the conditioning 
effect of these materials than that by the 
method of absorption from the vapor phase in 
relative humidity chambers. Different par- 
ticle-size fractions of certain materials showed 
considerable variation in apparent density and 
moisture absorbing capacity. The results asa 
whole show a wide variation in the chemical 
and physical characteristics of the different 
materials. The data serve to classify condi- 
tioning agents on the basis of these character- 
istics and should be useful in determining the 
conditioning effect of materials as influenced 
by their physical and chemical properties. 
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30 


THE AMERICAN FERTILIZER 
































its a Bigger, Better Bonus 
when you give it in Bonds 


It’s a bigger bonus when you 
give it in U.S. Savings Bonds. 
That’s because Savings Bonds 
pay $4 at maturity for every 
$3 purchased. If it’s a $75 
bonus, for example, and you 
give the bonus in Bonds, the 
employee receives—not a $75 
Bond—but a $100 Bond. And 
he collects $100 if he holds 
the Bond till maturity. 


It’s a better bonus when you 
give it in Bonds. It encourages 


saving among your employees 
—helps to make them more 
secure, more stable, more con- 
tented and productive on the 
job. Another reason is that 
the more Bonds people hold 
today, the greater will be to- 
morrow’s purchasing power— 
without which no business 
can prosper ! Then again, Sav- 
ings Bond sales aid the na- 
tion’s economic security by 





spreading the national debt. 


Thus you help your em- 
ployees, your company, and 
the good old U.S. A. itself— 
which means yourself!—when 
you give the bonus in Savings 

onds...and when you push 
the Payroll Savings Plan. All 
the facts and assistance you 
need are available from your 
State Director, Savings Bonds 
Division, U. S. Treasury De- 
partment. Call him now. 


The Treasury Department acknowledges with appreciation the publication of this message by 


THE AMERICAN FERTILIZER 





This is an official U. S. Treasury advertisement prepared under the auspices of the 
Treasury Department and The Advertising Council. 
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BUYERS’ GUIDE > 


A CLASSIFIED INDEX TO ALL THE ADVER- 
TISERS IN “THE AMERICAN FERTILIZER” 





AMMONIA—Anhydrous and Liquor 
Commercial Solvents Corp., New York City 
Lion Oil Co. El Dorado, Ark. 

Phillips Chemical Co., Bartlesville, Okla 
Spencer Chemical Co., Kansas City, Mo. 


AMMONIUM NITRATE 
Lion Oil Co., El Dorado, Ark. 
Phillips Chemical Co., Bartlesville, Okla. 
Spencer Chemical Co., Kansas City, Mo. 
BAG MANUFACTURERS—BURLAP 
Bemis Bros. Bag Co., St. Louis, Mo. 
Chase Bag Co., Chicago, IIl. 
Fulton Bag & Cotton Mills, Atlanta, Ga. 
Virginia-Carolina Chemical Corp., Richmond, Va. 


BAG MANUFACTURERS—Cotton 
Bemis Bro. Bag Co., St. Louis, Mo. 
Chase Bag Co., Chicago, III. 
Fulton Bag & Cotton Mills, Atlanta, Ga. 
Virginia-Carolina Chemical Corp., Richmond, Va. 


BAG MANUFACTURERS—Paper 
Bemis Bro. Bag Co., St. Louis, Mo. 
Chase Bag Co., Chicago, III. 
Fulton Bag & Cotton Mills, Atlanta, Ga. 
Hammond Bag & Paper Co., Welisburg, W. Va. 
International Paper Co., Bagpak Div., New York City 
Jaite Company, The, Jaite, Ohio 
Kraft Bag Corporation, New York City 
Raymond Bag Co., Middletown, Ohio 
St. Regis Paper Co., New York City 
Virginia Carolina Chemical Corp,. Richmond,Va. 
BAGS—Dealers and Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Huber & Company, New York City 
Mclver & Son, Alex. M., Charleston, S. C 
BAG CLOSING MACHINES 
International Paper Co., Bagpak Div., New York City 
St. Regis Paper Co., New York City 
BAG PRINTING MACHINES 
Schmutz Mfg. Co., Louisville, Ky. 
BAGGING MACHINES—For Filling Sacks 
Atlanta Utility Works, The, East Point, Ga. 
St. Regis Paper Co., New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Sturtevant Mill Company, Boston, Mass. 
BONE PRODUCTS—BONE BLACK 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.. New York City 
Davidson Commission Co., The, Chicago, III. 
Huber & Company, New York City 
Jackle, Frank R., New York City 


Mclver & Son, Alex M., Charleston, S. C. 
Scar-Lipman & Co., New York City 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


BORAX AND BORIC ACID 
American Potash and Chem. Corp., New York City 


BROKERS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Davidson Commission Co., The, Chicago, Iil. 
Huber & Company, New York City 
Jackle, Frank R., New York City 
Keim, Samuel D., Philadelphia, Pa. 
Mclver & Son, Alex. M., Charleston, S. C. 
{UScar-Lipman & Co., New York Cjiy 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
BUCKETS—For Hoists, Cranes, etc. 
Hayward Company, The, New York City 





BUCKETS—Elevator 
Baughman Manufacturing Co., Jerseyville, Ill. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Mach. Works, Aurora, Ind. 
CARS AND CARTS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Mach. Works, Aurora, Ind. 


CASTOR POMACE 
Mclver & Son, Alex. M., Charleston, S. C. 


CHEMICALS 
American Agricultural Chemical Co., New York C.ty 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City 
Commercial Solvents Corp., New York City 
Davison Chemical Corporation, Baltimore, Md. 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, Ill. 
Lion Oil Company, El Dorado, Ark. 

Mclver & Son, Alex. M., Charleston, S. C. 
Phillips Chemical Co., Bartlesville, Okla. 
Scar-Lipman & Co., New York City 

Spencer Chemical Co., Kansas City, Mo. 
Virginia-Carolina Chemical Corp., Richmond,Va. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 

CHEMISTS AND ASSAYERS 
Gascoyne & Co., Baltimore, Md. 

Shuey & Company, Inc., Savannah, Ga. 
Wiley & Company, Baltimore, Md. 

CONDITIONERS 
Jackle, Frank R., New York City 
Keim, Samuel D., Philadelphia, Pa. 

Mclver & Son, Alex. M., Charleston, S. C. 
Nat.onal Lime & Stone Co., Findlay, Ohio 
Quaker Oats Company, Chicago, IIl. 

COTTONSEED PRODUCTS 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J , New York City 

Huber & Company, New York City 

Jackle, Frank R., New York City 

Mclver & Son, Alex. M., Charleston, S. C. 
Scar-Lipman & Co., New York City 
Woodward & Dickerson, Inc., Philadelphia, Pa. 

DRYERS 
Sackett & Sons Co., The A. J., Baltimore, Md. 

ENGINEERS—Chemical and Industrial 
Chemical Construction Corp., New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind 
Sturtevant Mill Company, Boston, Mass. 
Titlestad Corporation, Nicolay, New York City 

FERTILIZER (Mixed) MANUFACTURERS 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 

Davison Chemical Corporation, Baltimore, Md. 
International Minerals & Chemical Corporation, Chicago 
Southern States Phosphate & Fertilizer Co., Savannah, Ga. 
Virginia-Carolina Chemical Corp., Richmond, Va. 

FISH SCRAP AND OIL 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City 

Huber & Company, New York City 

Jackle, Frank R., New York City 

Mclver & Son, Alex. M., Charleston, S. C. 
Scar-Lipman & Co., New York City 
Woodward & Dickerson, Inc., Philadelphia, Pa. 

FOUNDERS AND MACHINISTS 
Atlanta Utility Works, The, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Machine Works, Aurora, Ind. 
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HOPPERS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore ,Md. 
Stedman Foundry and Mach. Works, Aurora, Ind. 
Sturtevant Mill Company, Boston, Mass. 
IMPORTERS, EXPORTERS 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Scar-Lipman & Co., New York City 


Southern States Phosphate & Fertilizer Co., Savannah, Ga. 


Woodward & Dickerson, Inc., Philadelphia, Pa. 
INSECTICIDES 

American Agricultural Chemical Co., New York City 
LEAD BURNERS 

Southern Lead Burning Co., Atlanta, Ga. 
LIMESTONE 

American Agricultural Chemical Co., New York City 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Mclver & Son, Alex. M., Charleston, S. C. 

National Lime & Stone Co., Findlay, Ohio 
LOADERS—Car and Wagon 

Sackett & Sons Co., The A. J., Baltimore, Md. 
MACHINERY—Acid Making and Handling 

Atlanta Utility Works, The East Point, Ga. 

Chemical Construction Corp., New York City 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind. 
MACHINER Y—Ammoniating 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Sturtevant Mill Company, Boston, Mass. 
MACHINERY=—Grinding and Pulverizing 

Atlanta Utility Works, The, East Point, Ga. 

Bradley Pulverizer Co., Allentown, Pa. 

Kent Mill Div., Abbé Engineering Co., New York City 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, Mass. 
MACHINER Y—Material Handling 

Atlanta Utility Works, The, East Point, Ga. 

Baughman Manufacturing Co., Jerseyville, Ill 

Hayward Company, The, New York City 

Hough Co., The Frank G., Libertyville, Ill. 

Power Froduction Co., Chicago, IIl. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, Mass. 
MACHINERY—Mixing, Screening and Bagging 

Atlanta Utility Works, The, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, Mass. 

Universal Vibrating Screen Co., Racine, Wis. 
MACHINERY—Power Transmission 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind. 
MACHINER Y—Superphosphate Manufacturing 

Atlanta Utility Works, The, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, Mass. 
MANGANESE SULPHATE 

McIver & Son, Alex. M., Charleston, S. C. 
MINOR ELEMENTS 

Tennessee Corporation, Atlanta, Ga. 
MIXERS 

Atlanta Utility Works, The, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, Mass. 


NITRATE OF SODA 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, III. 
Mclver & Son, Alex. M., Charleston, S. C. 
Scar-Lipman & Co., New York City 
NITROGEN SOLUTIONS 
Lion Oil Company, El Dorado, Ark. 
Phillips Chemical Co,, Bartlesville, Okla. 
Spencer Chemical Co., Kansas City, Mo. 
NITROGENOUS ORGANIC MATERIAL 
American Agriculture Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Davidson Commission Co., The, Chicago, III. 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago II. 
Jackle, Frank R., New York City 
Mclver & Son, Alex. M., Charleston, S. C. 
Scar-Lipman & Co., New York City 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
NOZZLES—Spray 
Monarch Mfg. Works, Philadelphia, Pa. 
PHOSPHATE ROCK 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Winkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.. New York City 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, III. 
Mclver & Son, Alex. M., Charleston, S. C. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
PLANT CONSTRUCTION—Fertilizer and Acid 
Atlanta Utility Works, The, East Point, Ga. 
Chemical Construction Corp., New York City 
Monsanto Chemical Co., St. Louis, Mo. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Southern Lead Burning Co., Atlanta, Ga. 
Stedman Foundry and Mach. Works, Aurora, Ind. 
Sturtevant Mill Company, Boston, Mass. 
Titlestad Corporation, Nicolay, New York City 
POTASH SALTS—Dealers and Brokers 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, Ill 
Jackle, Frank R., New York City 
Mclver & Son, Alex M., Charleston, S. C. 
Scar-Lipman & Co., New York City 
POTASH SALTS—Manufacturers 
American Potash and Chemical Corp., New York City 
Potash Co. of America, New York City 
International Minerals & Chemical Corporation, Chicago, | 
United States Potash Co., New York City 
PRINTING PRESSES—Bag 
Schmutz Mfg. Co., Louisville, Ky. 
REPAIR PARTS AND CASTINGS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Mach. Works, Aurora, Ind. 
SCALES—Including Automatic Bagging 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Mach. Works, Aurora, Ind 
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SCREENS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman Foundry and Mach. Works, Aurora, Ind. 
Sturtevant Mill Company, Boston, Mass. 
Universal Vibrating Screen Co., Racine, Wis. 


SEPARATORS—Air 

Kent Mill Div., Abbé Engineering Co., New York City 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Sturtevant Mill Co., Boston, Mass. 
SPRAYS—Acid Chambers 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
SULPHATE OF AMMONIA 

American Agricultural Chemical Co., New York City 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City 

Huber & Company, New York City 

Jackle, Frank R., New York City 

Lion Oil Co., El Dorado, Ark. 

MclIver & Son, Alex. M., Charleston, S. C. 

Phillips Chemical Co., Bartlesville, Okla. 

Scar-Lipman & Co., New York City 

Woodward & Dickerson, Inc., Philadelphia, Pa. 
SULPHUR 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Texas Gulf Sulphur Co. New York City 
SULPHURIC ACID 

American Agricultural Chemical Co., New York City 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City 

Huber & Company, New York City 

International Minerals & Chemical Corporation, Chicago, IIl. 

Mclver & Son, Alex. M., Charleston, S. C. 

Southern States Phosphate Fertilizer Co., Savannah, Ga. 


U.S. Phosphoric Products Division, Tennessee Corp., Tampa, Fla. 


Virginia-Carolina Chemical Corp., Richmond, Va. 


SUPERPHOSPHATE 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Davison Chemical Corporation, Baltimore, Md. 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, III. 
Jackle, Frank R., New York City 
McIver & Son, Alex. M., Charleston S. C. 
Southern States Phosphate Fertilizer Co., Savannah, Ga. 


U.S. Phosphoric Products Division, Tennessee Corp., Tampa, Fla. 


Virginia-Carolina Chemical Corp., Richmond, Va. 
SUPERPHOSPHATE—Concentrated 

Armour Fertilizer Works, Atlanta, Ga. 

International Minerals & Chemical Corporation, Chicago, IIl. 


U.S. Phosphoric Products Division, Tennessee Corp., Tampa, Fla. 


Virginia-Carolina Chemical Corp., Richmond, Va. 


TANKAGE 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Davidson Commission Co., The, Chicago, III. 
International Minerals & Chemical Corporation, Chicago, III. 
Jackie, Frank R., New York City 
Mclver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


VALVES 
Atlanta Utility Works, The, East Point, Ga. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
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FEEDING AND FERTILIZER 
MATERIALS 


(SINCE 1898) 


SAMUEL D. KEIM 
1343 ARCH STREET 
PHILADELPHIA 7, PA. 
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~ HAYWARD BUCKETS 


Use this Hayward Class “‘K"’ Clam Shell for se- 
va vere superphosphate digging and handling. 4 


4 THE HAYWARD CO., 202 Fulton St.,,New York 
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MONARCH SPRAYS 











This is our Fig. 645 Noszsle. 
Used for Scrubbing Acid Phos- 
phate Gases. Made for “full” 
or “hollow” cone in Brass and 
“Everdur.” We also make 
“Non-Clog” Nozzles in Brass 
and Steel, and 


Stoneware Chamber Sprays 


now used by nearly all chamber 
spray sulphuric acid plants. 


CATALOG 6-C 











GASCOYNE & CO.,INC. 


Established 1887 








Chemists and Assayers 
Public Weighers and Samplers 
MONARCH MFG. WORKS, INC. 
2501 East Ontario St., Philadelphia. Pa. 27 South Gay Street - BALTIMORE, MD. 
FIGURE YOUR FORMULAS 
SHUEY & COMPANY, Inc. Quickly and Accurately with 
it 
Rock. Siicial Chemists for Florida Hard Rock Phosphate The Adams Pocket Formula Rule 
Export Asvocia ssociation. + p Oficial Weigher 2 and Sampler for ae Na- Price—$1.25 Postpaid 
Oficial Chemists for National Cottonseed Products Association WARE BROS. COMPANY 

115 E. BAYSTREET, SAVANNAH, GA. 317 N. Broad St. Philadelphia 7, Pa. 























WILEY & COMPANY, Inc. 


Analytical and Consulting BALTIMORE 2. MD. 
Chemists ‘ 


Asheraft-Wilkinson Co. 
Fertili Feedi 
Materials ._@QB2.  Materals 


ALL FERTILIZER MATERIALS 


FOREIGN AND DOMESTIC 


Ammonium Nitrate Sulphate of Ammonia 
Organic Ammoniates Sulphur 


Exclusive Distributors: DUVAL TEXAS SULPHUR 
Vegetable Oil Meals and Feedstuffs 


HOME OFFICE: ATLANTA, GA. 


























BRANCHES: SUBSIDIARIES: 
NORFOLK, VA. INTERSTATE MILLS, INC. 
c CAIRO, ILL. 
CHA STESE, 8. C CABLE ADDRESS: : 
GREENVILLE, MISS. ASHCRAFT INTERSTATE WAREHOUSE 
TAMPA, FLA. MOUNDS, ILL. 





















+480% vv 
P.C.A. ie 


INDIVIDUALLY 






+325% wv 
INDUSTRY 
WITH P.C.A. 


7 | 


ot _- +280% 


ae --7"” INDUSTRY 
WITHOUT P.C.A. 





1948 was a record year for domestic Potash. Using °39 as a base, the industry—not including 
P.C.A.—showed an increase of 280% in 60% Muriate. P.C.A. production lifts the industry 
increase to 325%. P.C.A. alone shows a High Grade Muriate increase for the same pe- 
riod of 480%. . ' 

95% of all P.C.A.’s °48 deliveries were in the form of 60% Muriate. Our new $4,000,000 
production and refining facilities now are operating. Our deliveries for ’49-’50 will break all 
previous records. In fact, P.C.A.’s production capacity for 60% Muriate this year will exceed by 
some 150,000 tons the entire potash consumption — all grades — of the nation ten years ago. 

These figures are graphic evidence of the leadership P.C.A. has won. . . leadership in vol- 
ume, in economy to you and to agriculture. : 


Potash Company of America 
Carisbad, New Mexico 
GENERAL SALES OFFICE. .50 Broadway, New York,N. Y. @ MIDWESTERN SALES OFFICE. . First National Bank Bldg., Peoria, Ill 


GRAIN 


STOWS 


Fast in Minnesota 


Farmers tell us it always helps 


to use quality fertilizers containing ... 


Even in that wonderful country of the northwest, grain doesn’t 
grow quite as fast as the imaginative artist indicated, even 
when International Potash is used in the fertilizer mixture. 

But thousands of farmers have learned by profitable experi- 
ence that the generous use of carefully selected plant foods 
assures them healthier growth of grain crops, large yields and 
fine quality. With an extra benefit—the stored up fertility in 
the soil that will pay off in the future. 

Because quality plant foods are so essential in the produc- 
tivity of mixed fertilizers for grain and fruit and vegetables 





\NIERNATO4y, 
POTAS| 








and for cotton and tobacco, many fertilizer manufacturers afe 
using International Potash regularly. 

There’s another advantage for you in using Internationa 
Potash—its workability, the free-flowing characteristics of its 
clean, dry crystals. International Potash is mined and refined 
at Carlsbad, New Mexico, and shipped in excellent mechan 
ical condition to help you produce quality fertilizers. 


SUL-PO-MAG (Water-Soluble Double Sulfate of Potash-Magnesia) 


MURIATE OF POTASH ¢ SULFATE OF POTASH 
Sul-Po-Mag Trademark Reg. U. 8. Pat. Off. 


/gta, 


POTASH DIVISION ¢ INTERNATIONAL MINERALS & CHEMICAL Fatimatoney CORPORATION 
GENERAL OFFICES: 20 NORTH WACKER DRIVE, CHICAGO 6 ‘Sail 





nesia) 





